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Sample Numbers 

Figure 4. Percent clay, sill and sand for 63 samples from the Cockfield, Moodys Branch, and Yazoo fom1ations. Sample 1 
coincides with the top of lhe stratigraphic section, and sample 63 with bottom. Samples 1-55 are from theY azoo Formation, 56-
61 from the Moodys Branch Formation, and 62-63 from the Cockfield Formation. 
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triplicate, by thermal partitioning using a muffie furnace, 
where sediment is burned at several temperatures to separate 
(partition) organic from inorganic carbon (Nelson and 
Sommers, 1982). A larger amount of sample(- 1 to 2g) is 
needed for this method. 

Calcium carbonate and magnesium carbonate reference 
samples were ron along with thescdiment samples to monitor 
I) potential loss of inorganic carbon during the organic­
carbon-removal step, and 2) the complete conversion of inor­
ganic carbon to col at the inorganic-carbon-removal step. 
Two temperatures were used to partition the carbon: organic 
carbon being removed (ignited) at 480°C and inorganic car­
bon being removed at 980°C. Certified reference standard 
material was not used in this method becauseoftheamount of 
sample required and the cost of the certified reference ma te­
rial. The internal laboratory reference material used in the 
CHN method was replaced with the CaC0

3 
and MgC0

3 
reference materials. 

RESULTS AND DISCUSSION 

The TOC values determined from thermal partitioning 
(loss on ignition of sample in a mume furnace) are approxi­
mately an order of magnitude higher than results from the 
CHN elemental analyzer. ThescclevatedTOCvalues may be 
attributed to one or more factors. In thenna l partitioning, total 
organic matter (TOM, which includes C, H, N, 0 , and other 
volatiles) isanalyzedandisnotdircctly related to TOC. These 
volatile substances, although not the object of analysis, were 
partitioned (lost) along with the organic carbon during tlte 
ignition process. In addition, watcrboWtd to the clay minerals 
may havebeenlostduringthepartitioningprocess(Wilumand 
Starzcwski, 1972). Any of these factors would result in a 
decrease in mass of the sample, which, in tum, would inflate 
the organic carbon calculation based on mass differences 
before and after ignition. Nomtally, thermal partitioning 
yields TOM values 2 to 3 times higher than the TOC content. 
Allen and otllers (1974) detem1ined that TOC is Y. to Y2 TOM 
content (content varies witJ1 sediment type and age). ln 
contrast, the method employing tlte CHN elemental analyzer 
converts the organic carbon in the sample to carbon dioxide 
gas. Anyothervolatilesubstanccs that mayel\'istinthesamplc 
are converted to gases, but tllcy are not detected by tllc 
analyzer as it only recognizes Lhe carbon dioxide (C), water 
vapor (H), and nitrogen gas (N). Hence. we consider data from 
the CHN analyzer to be more reliable. and they arc all that are 
presented herein. 

The mean TOC contents arc as follows: 0.400% (0.00 1-
0.94 l%,n=55, SD=O. 172%) for tlte Yazoo Formation, 0.111% 
(0.004-0.303%, n=6, SD=O. 105%) for the Moodys Branch 
Formation, and 0. 170% (0.060-0.280%, n=2. SD=O. l56%) 
for the Cockfield Formation (Table 2, Figure 3). The Moodys 
Branch Formation is thin in the area where tlle core was 
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driJled, whichaccountsforthesmall valueofn. Onlythetopof 
tlleCock:field Fonnation was sampled; hence, only two samples 
were processed for TOC analysis. 

The clay, silt, and sand contents of sediments in Mossy 
Grove Core # 1 vary markedly (Figure 4), witll sand-rich 
san1ples generally having tlle lowest TOC content and clay-rich 
samples generally having tlle highest TOC content (compare 
Figure 3 with Figure 4 ). The TOC content is low at the top of 
the Yazoo Formation (mean = 0.027%), increases rapidly 
downcore (mean = 0.437%), and then decreases near the 
boundary with the underlying Moodys Branch Formation to a 
mean of0.072% (Figurc3). The TOC content at the top of the 
Moodys Branch Formation averages 0.021%, increases mid­
way tllTOugh the section to 0.303%, and then decreases to 
0.004% neartlleboundarywith tlleCock.fieldFormation. The 
TOC content for our Cockfield samples ranges from 0.280% 
near the top of the section to 0.060% only five inches down 
section. 

The TOC content of core samples (mean = 0.365%) is 
realistic considering tl1e age of the sediments (upper Eocene 
and lower Oligocene) and the possibility of diagenesis. Al­
though Lhe TOC content of many Recent sediments is higher 
tllan tllat of our Eocene sediments, the differences may be 
attributable to different sediment types, the geologic condition 
of the sediment (e.g. , extent of diagenesis), orthe metllod used 
to detemline TOC. The TOC contents of sediments from 
various DSDP locations (rangeofO. l -0.3%) aresimilarto the 
values determined for Eocene sediments ofMossy Grove Core 
# 1. The DSDP samples represent sediments that may have 
Wtdergone diageneticprocesses simi tar to Eocene sediments at 
Mossy Grove. 

The amount of organic carbon appears to influence the 
distributionofmodem foraminifera (e.g., Miller and Lohmann, 
1982; Carlap, 1989; Corliss and Emerson, 1990). Both tlle 
absolute abundanceofforaminifera(Snyderand Snyder, 1993) 
and the relative abundance of selected benthic foraminiferal 
morpho types has been shown to fluctuate witll the degree of 
organic enrichment, as refl ected by percentages o!Pp5 and 
TOC, in Neogene sediments (Snyder and others, 1988; Snyder, 
1990). 

At present, our only measure of foraminiferal abundance 
in tlle sediments ofMossy Grove Core# I is percent total carbon 
(Figure 3). Because foraminifera, both benthic and planktonic, 
are tl1e predominant carbonate component in the sediments 
analyzed, percent total carbon reflects at least an approxima­
tionofforaminiferalabundance patterns. Avisualcomparison 
oftotal carbon with totalorganiccarbon (Figure3)suggestsno 
obvious relationship between foraminiferal abundance and 
TOC in tlle enclosing sediments. As me foraminiferal analysis 
of samples from Mossy Grove Core #1 continues, organic 
carbon content will be statistical! y analyzed to test for possible 
relationships to the abw1dance patterns of foraminifera and to 
tlle relative abundances of selected benthic foraminiferal 
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morphotypes. 
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Table 1 

Percent recovery, actual vs. expected 

values for reference standards (PamRef 
stands for Pamlico Reference Material, 

an in - house reference standard). 

REFERENCE EXPECTED ACTUAL 
STANDARD 

(NAME ) 

Acetanilide 
Acetanilide 
Acetanill.de 

Acetam.lide 
Acetan~l1de 

PamRef 
PamRef 

PamRef 
PamRef 
PamRef 
PamRef 

VALUE 
(\C) 

71.09 
71.09 
71.09 
71.09 

71.09 
3.75 
3.75 
3.75 
3.75 
3.75 

3.75 

VALUE 
(\C) \RECOVERY 

70.90 99.73 

71.51 100.59 

71.03 99.92 
70.85 99.66 
70.90 99.73 

3. 71 98.93 

3.70 98.67 

3. 72 99.20 
3.74 99.73 
3.79 101.07 

3.73 99 .4 7 
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Table 2 

Percent total carbon (TC), total organic carbon (TOC), sand, 

silt, and clay for 63 samples from the Cockfield, Moodys 

Branch, and Yazoo formations. 

SAMPLE SAMPLE 
ID ID 

# (DEPTH) \TC \TOC \SAND \SILT \CLAY 

1 y 40' 0.127 0.027 13.29 21.07 55.26 

2 y 45'2" 0.071 0.000 1.66 11.81 68.67 

3 y 48'9" 0.222 0.145 77.84 10.15 8.21 

4 y 56' 0.796 0.325 0.87 17.01 69.09 

5 y 66' 2. 4 33 0.445 1. 94 19.92 61.12 

6 y 76' 1 . 060 0.489 1. 95 25.5 53.98 

7 y 86' 1.614 0.288 1. 83 31.52 63.43 

8 y 100' 3.873 0.402 9.45 26.75 57.48 

9 y 106' 2.942 0.291 8.02 33.18 45.28 

10 y 120' 3.402 0.308 3.98 30.05 56.42 

11 y 130' 2.738 0.478 4.24 25.55 60.74 

12 y 140' 2.691 0.841 4.49 15.57 59.42 

13 y 150' 1. 972 0.570 3.7 13.48 76.11 

14 y 156' 1. 44 9 0.404 1.62 82.16 10.61 

15 y 160' 3.078 0. 411 4.91 21.77 63.04 

16 y 166' 2.515 0.437 3.24 31.88 68.47 

17 y 170' 7.150 0.229 4.73 51.99 36.91 

18 y 180' 1.297 0.444 1. 36 8.04 79.51 

19 y 190' 1.341 0.501 1.2 11.01 76.25 

20 y 200' 1.407 0.567 1. 04 7.16 77.43 

21 y 210 ' 1.608 0.488 2.83 16.56 73.32 

22 y 220' 1. 022 0.485 1. 08 10.33 77.66 

23 y 230' 1. 286 0.689 0.78 8.51 81.65 

24 y 240' 1. 688 0.438 1.48 32.89 59.57 

25 y 250' 1.632 0.941 1. 26 26.92 59.32 

26 y 260' 1.129 0.425 1. 94 28.43 62.43 

27 y 270' 0.882 0.358 2.25 27.37 57.67 

28 y 280' 0.647 0.444 2.16 22 .56 69.64 

29 y 290' 1.199 0.613 0.9 12.08 63.55 

30 y 300' 2.141 0.442 2.69 19.2 72.66 

31 y 310' 2.429 0.564 2.02 33.63 51.52 

32 y 320' 2.750 0.393 1.36 22.25 70.3 

33 y 330' 2.940 0.533 2.7 36.79 53.65 

34 y 340' 2.560 0.352 4 . 14 21.94 64.51 

35 y 346' 3.766 0. 301 8.59 34.95 48.52 

36 y 350' 2.931 0.362 5.59 21.14 64.93 

37 y 360' 2.428 0.396 5.44 24 .74 60.71 

continued 
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Table 2 continued 

38 y 370' 3.153 
39 y 380' 2.292 
40 y 390' 2.234 

41 y 400' 2.638 

42 y 406' 3 . 063 

43 y 410' 3.218 

44 y 419'1" 3.335 
45 y 428'10" 3.034 
46 y 440' 4.736 
47 y 450' 3.700 

48 y 460 ' 4.082 
49 y 470' 2.808 

50 y 480 ' 3.456 

51 y 486' 5.704 
52 y 490' 5.876 

53 y 494 I 5.046 
54 y 498 ' 8.534 

55 y 500' 6.551 

56 MB 502' 4 . 727 
57 MB 504' 4.832 

58 MB 506' 3.734 

59 MB 508' 3.653 

60 MB 510' 2.929 
61 MB 510'1" 4.206 

62 c 512'8" 0.546 

63 c 517'10" 2.646 
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p. 43-96. 
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0.264 4.57 35.11 53.58 
0.332 7.82 25.98 59.03 
0.327 1. 53 23.24 67.1 
0.518 2.7 21.81 63.03 
0.382 3.77 31.98 50.4 
0.530 2.34 20.18 66.38 

0.432 2.56 27.89 59.42 
0.313 2.03 26.57 60.58 
0.364 9.08 28.65 53.94 

0.338 4.64 28.98 58.86 
0.526 3.64 27.37 61.26 
0.459 1.94 14.98 74.21 
0.323 3.19 22.1 65.24 
0.142 10 . 62 41.8 32.92 
0.233 7.05 45.41 39.59 
0.141 5.55 43.34 34.46 
0.000 11.19 50.18 33.63 
0. 072 16.46 46.48 22.6 
0.032 57.97 22.26 13.32 
0.111 66.91 22.49 6.63 
0.303 66.74 19.07 5.97 
0.127 66.04 20.93 5.28 
0.088 64.5 9.07 15.9 
0.004 65.13 20.03 5.56 
0.280 49.22 22.64 18.03 
0.060 79.46 11.79 6.5 
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